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(54) INPUT DEVICE 
(57)Abstract: 

PURPOSE: To provide an input device whose operating property is excellent by 
generating a prescribed signal to be input according to the action or the like of a 
human being. 

CONSTITUTION: An input device is constituted so as to be provided with a detection 
means 1 wherein, regarding an arbitrary movement inside a space, its physical 
displacement, its movement speed or its acceleration is detected, with an information 
generation means 5 wherein position designation information is generated on the basis 
of a detection output by the detection means and with a transmission means 8 
wherein the position designation information generated by the information generation 
means is transmitted as input information for a prescribed apparatus. 
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[Claim(s)] 

[Claim 1] The input unit characterized by to have a detection means to detect the 
physical displacement, an information generating means generate 
tab-control-specification information based on the detection output by said detection 
means, and a transmitting means transmit the tab-control-specification information 
generated by said information generating means as input over a predetermined device, 
and to be constituted about migration of the arbitration in space. 
[Claim 2] The input unit characterized by to have a detection means detect the 
passing speed at the time of the migration, an information generating means generate 
tab-control-specification information based on the detection output by said detection 
means, and a transmitting means transmit the tab-control-specification information 
generated by said information generating means as input over a predetermined device, 



and to be constituted about migration of the arbitration in space. 
[Claim 3] The input unit characterized by to have a detection means detect the 
acceleration at the time of the migration, an information generating means generate 
tab-control-specification information based on the detection output by said detection 
means, and a transmitting means transmit the tab-control-specification information 
generated by said information generating means as input over a predetermined device, 
and to be constituted about migration of the arbitration in space. 
[Claim 4] They are claim 1 characterized by constituting two or more unit **** and 
said information generating means based on the detection output of each detection 
means so that the tab-control-specification information on the multi-dimension 
coordinate corresponding to migration of the arbitration in space for said detection 
means may be generated, claim 2, or an input unit according to claim 3. 
[Claim 5] Said detection means is claim 1 characterized by constituting so that it may 
be held by floating and a fixed location condition may always be maintained to the 
gravity direction in the input device concerned, claim 2, claim 3, or an input device 
according to claim 4. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the input unit for inputting actuation 

information etc. to a predetermined device. 

[0002] 

[Description of the Prior Art] Generally as input devices, such as actuation 
information, the remote commander to an audio / visual device, the control unit in the 
mouse and game device which are used for a computer apparatus, etc. are known 
widely, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it was not able to be said that 
the conventional input unit was not necessarily the optimal as a means for human 
being to use and to operate it. That is, it does not excel in a human interface. 
[0004] Moreover, the more the contents of actuation were diversified, the more there 
was also a problem that actuation of an input unit became complicated and it became 
difficult to operate various devices using an input unit. For example, in the remote 
commander to an A/V device, when a user wants for the number of actuation keys to 
also increase with advanced features of a device, and to perform a certain actuation, 
that it is not clear anymore which key should be pressed, either occurs. Moreover, in 



the case of the mouse as a computer input unit, in order to move lower body of 
revolution, the actuation tooth space of desk superiors is needed, and it is generated 
also when it cannot be operated easily. 
[0005] 

[Means for Solving the Problem] This invention was made in view of such a trouble, 
and aims at offering the input unit which was excellent in operability by generating the 
signal which should input predetermined corresponding to actuation of human being 
etc. 

[0006] For this reason, it is made have a detection means to detect that physical 
displacement about migration of the arbitration in space, an information generating 
means to generate tab-control-specification information based on the detection 
output of the physical displacement information by this detection means, and a 
transmitting means to transmit the tab-control-specification information generated 
by the information generating means as input over a predetermined device, as an input 
unit. 

[0007] Moreover, a detection means is made into a detection means to detect the 
passing speed at the time of that migration about migration of the arbitration in space, 
and it is made for an information generating means to generate 
tab-control-specification information based on the detection output of the passing 
speed by this detection means. 

[0008] Moreover, a detection means is made into a detection means to detect the 
acceleration at the time of that migration about migration of the arbitration in space, 
and it is made for an information generating means to generate 
tab-control-specification information based on the detection output of the 
acceleration by this detection means. 

[0009] Furthermore, in these configurations, based on the detection output of each 
detection means, two or more unit **** and an information generating means are 
constituted so that the tab-control-specification information on the multi-dimension 
coordinate corresponding to migration of the arbitration in space for a detection 
means may be generated. 

[0010] Moreover, even if a detection means is held by floating in the input device 
concerned, for example, an input device is held in the state of what kind of include 
angle, as for a detection means, a fixed location condition is always maintained to the 
gravity direction. 
[0011] 

[Function] Human beings actuation to an input unit itself turns into alter operation 
with it being obtained by detection of physical location displacement of an input unit, 
passing speed, or acceleration, and outputting tab-control-specification information 
for ** as actuation information. For example, a user can hold an input unit and it can 
be made to correspond as actuation of right and left and predetermined [ as it is ] in 



shaking up and down or making it rotating. 

[0012] Moreover, even if a user puts and holds an input device in the case of such 
actuation, the tab-control-specification information which corresponded to the 
motion (hand holding an input device) of a user s hand surely can be acquired because 
a detection means is held by floating and always maintains a fixed location to the 
gravity direction in an input device. 
[0013] 

[Example] First, drawing 1 - drawing 7 explain the fundamental configuration of the 
remote commander using the angular-velocity sensor as one example of the input unit 
of this invention. Drawing 1 is the block diagram of the internal configuration of a 
remote commander, and 1 shows the oscillating gyroscope as an angular-velocity 
sensor. 

[0014] When the angular rate of rotation is added to the body which is vibrating, it has 
the property which Coriolis force produces in that vibration and direction of a right 
angle, and this Coriolis force F is expressed as an oscillating gyroscope as follows. 
F=2mvomega (m: mass, v:rate, omegarangular velocity) 

Therefore, angular velocity omega will be proportional to Coriolis force F, and the 
angular rate of rotation can be detected by detecting Coriolis force F. 
[0015] Piezoelectric-ceramics 1a for a drive and piezoelectric-ceramics 1b for 
detection are attached in the oscillating gyroscope 1, and it is made as [ impress / to 
piezoelectric-ceramics 1for drive a / the alternation signal which is the oscillation 
output of an oscillator 2 ]. The oscillating gyroscope 1 is omega 0 in this condition. If it 
rotates in a direction, Coriolis force F will join piezoelectric-ceramics 1b for detection, 
and an electrical potential difference E will occur. 

[0016] The very small electrical potential difference obtained from 
piezoelectric-ceramics 1for detection b is amplified with amplifier 3, is supplied to 
A/D converter 4, and let it be digital data. 5 shows the control section formed with the 
microcomputer which has CPU5a, ROM5b, and RAM5c, and the command signal which 
should transmit is memorized by ROM5b or RAM5c. 6 shows a clock generator. 
[001 7] 7 shows the enter key prepared as an actuation key to a remote commander 1 0 
like drawing 4 , and the actuation information on an enter key 7 is also supplied to a 
control section 5. According to actuation of an enter key 7, a control section 5 reads 
en TAKO mand from ROM5b or RAM5c, outputs it, and supplies it to the transmitting 
section 8. 

[0018] Moreover, a control section 5 reads a rise command or a down command from 
ROM5b or RAM5c according to the digital data of an electrical potential difference E 
inputted from A/D converter 4, and supplies it to the transmitting section 8. The 
angular velocity omega which joined the oscillating gyroscope 1, and the electrical 
potential difference E to generate are in proportionality like drawing 2 , and a control 
section 5 can output the command code according to the actuation which the user 



performed to the remote commander 10 by, for example, comparing the inputted 
electrical potential difference E (digital data) with the electrical-potential-difference 
values Va, Vb, Vc, and Vd. 

[0019] For example, an electrical potential difference E rises with the angular velocity 
when shaking a remote commander 10 upward, and it will come, supposing it arranges 
the oscillating gyroscope 1 in a remote commander 10 so that an electrical potential 
difference E may descend with the angular velocity when shaking downward, and a 
control section 5 distinguishes the command code which should be generated 
according to the flow chart of drawing 3 . 

[0020] When an enter key 7 is pushed, en TAKO mand is generated unconditionally. 
(F101 ->F102) When other, the inputted electrical potential difference E (digital data) 
is compared with the electrical-potential-difference values Va, Vb, Vc, and Vd. And if 
it is Vc<E<Vd, namely, when a remote commander 10 is shaken upwards, a rise 
command will be read from ROM5b or RAM5c. (F103 ->F104) . Moreover, a down 
command will be read, if it is Va<E<Vb, namely, when a remote commander 10 is 
shaken below. (F105 ->F106) . 

[0021] Thus, predetermined modulation processing is performed in the transmitting 
section 8, and the command code generated from the control section 5 is outputted 
by an infrared signal or the electric wave to a predetermined device. In addition, when 
command code is not generated in Vb<=E<=Vc, but a user touches just for a moment 
or the electrical potential difference E inputted in the control section 5 walks around 
with this to a remote commander 10, it has set up as a neutral zone so that command 
code may not be outputted. 

[0022] the device and one which are on the receiver side of command code for 
actuation in this case about the control section corresponding to an input command of 
a configuration like drawing 5 although only three kinds of command codes, en TAKO 
mand, a rise command, and a down command, are outputted from this remote 
commander 10 — or actuation of varieties can be performed by preparing in another 
object. 

[0023] The receive section which 21 receives the command code transmitted by 
infrared radiation or the electric wave from the remote commander 10, changes it into 
an electrical signal, and gets over in drawing 5 , and 22 are the input-control sections 
by the microcomputer which controls by the receive section 21 based on the 
command code by which the reception recovery was carried out, and have CPU22a, 
ROM22b, and RAM22c. Moreover, 23 is a graphic controller which a predetermined 
character is supplied [ graphic controller ] to the display (for example, CRT) 24 which 
was formed in the device and one or was connected with another object according to 
control of a control section 22, and makes a display action make. In addition, 25 is a 
clock generator. 

[0024] A control section 22 makes CRT24 perform the display of the contents of 



actuation corresponding to a VTR like drawing 6 , a CD player, a television receiver, 
etc., and the display of Cursor K as opposed to a graphic controller 23. And a control 
section 22 moves Cursor K on a CRT screen according to the rise command or down 
command supplied from the remote commander 10. 

[0025] And when a user moves a remote commander 10 to the location on the screen 
equivalent to the playback carbon button of VTR so that Cursor K may be illustrated 
with a swing up and down, for example, supposing it pushes an enter key 7, it will 
transmit to the VTR equipment which reads the command code which shows this 
"VTRiplayback" from ROM22b or RAM22c, and supplies to the transmitting section 26, 
for example, is not illustrated as a modulating signal by the infrared signal. Or when the 
control section corresponding to an input command of this drawing 5 is prepared in 
VTR equipment, the command code of "VTRiplayback" is supplied to a predetermined 
control section of operation from a terminal 27, and playback actuation is performed. 
[0026] That is, while the viewing area of the various contents of actuation on the 
display screen in CRT24 and corresponding coordinate data are held, when actual 
command code is memorized by the control section 22 and it is made to move Cursor 
K according to the tab-control-specification information on a rise command or a down 
command, to it, the coordinate location specified by the current cursor K is grasped. 
And by inputting en TAKO mand, it judges that it opted for assignment of the 
coordinate location, the command code currently held as command code 
corresponding to the coordinate location is read, and it is made as [ output / to the 
transmitting section 26 or a terminal 27 ]. 

[0027] Therefore, a user can shake a remote commander up and down, and can move 
Cursor K, seeing the screen of CRT24, actuation to various devices can be performed 
by actuation of pushing an enter key 7 in a necessary location, and the key stroke to a 
remote commander 10 will become very simple. Moreover, since a motion of Cursor K 
becomes what was interlocked with the motion of a user s hand, it serves as an 
actuation means which was remarkably excellent in the so-called human interface. Of 
course, a minimum number is sufficient as the number of actuation keys, and since 
derangement of actuation by the increment in a key can be operated being canceled 
completely and looking at a screen, actuation does not become troublesome. 
[0028] In addition, in the case of such a remote-control system, it is not necessarily 
required for a remote commander 10 to form an enter key 7. Namely, since the control 
section 22 of a receiving side grasps the motion of Cursor K on the coordinate data, 
when a user makes the amount of [ of the contents of actuation of "VTR:playback" ] 
display go several times up and down, distinguishing from ENTA is also possible, and if 
it does in this way, as for a remote commander 10, an actuation key shall not exist at 
all. 

[0029] Moreover, since there is a difference intense [ a remote commander 10 ] 
(vertical swing) or weak by each user, it may be made to carry out adjustable [ of the 



output sensibility of a rise command and a down command ]. For example, what is 
necessary is to be able to prepare and adjust volume to the amplifier 3 of a remote 
commander 10, or to change the multiplier of coordinate movement magnitude and 
just to enable it to adjust it to the rise command and down command as coordinate 
migration information in a control section 22 by the receiving side. 
[0030] as the migration information (angular velocity) detection means corresponding 
to [ although the above is the fundamental configuration of the input device which 
used the oscillating gyroscope as an angular-velocity sensor, as it is shown in drawing 
7 as an application / in a remote commander 10 ] a perpendicular direction y and a 
horizontal direction x for the oscillating gyroscope 1 — the rectangular direction — 2 
unit ****** (1x, 1y) — things can be considered. Namely, angular velocity omega x 
when shaking a remote commander 10 in the vertical direction Angular-velocity 
[ when shaking a remote commander 10 to a longitudinal direction, while detecting and 
outputting the rise command or the down command ] omega y It detects, for example, 
is made to output a left translation command or a right translation command. 
[0031] If this is grasped as the vertical directional movement of the coordinate 
location (= the coordinate corresponding to a display position of Cursor K) specified in 
the control section 22 of a receiving side, and longitudinal-direction migration and it is 
made to perform the above-mentioned actuation, input operability will improve further. 
[0032] In addition, what is necessary is for a case not to prepare [ in addition to a case 
or this only in en TAKO mand, a rise command, and a down command ] the control 
section corresponding to an input command as shown in drawing as information over a 
predetermined device which should be inputted only as for a left translation command 
and a right translation command, and just to use the command code transmitted from 
the remote commander 10 in the command receiving-side device as a direct function 
code. While it is employable as an input unit which has a function equivalent to the 
mouse which can be put on a personal computer in this case, unlike the mouse which 
makes rotation actuation of a roller input, the advantage that it can change and 
transmit to input also produces migration information, without contacting an input unit 
to desk superiors. 

[0033] As other examples of the input unit of this invention, tab-control-specification 
information may be generated using the detection output by the acceleration sensor. 
The configuration as an input unit is the same as that of said drawing 1 almost, is 
replaced with an angular-velocity sensor and prepares an acceleration sensor. 
[0034] It is 3 unit ****** in the remote commander 1 0 as an input unit like drawing 8 
about an acceleration sensor, namely, the variation rate of the longitudinal direction (x 
directions) of a remote commander 10 — acceleration-sensor 11x which detect the 
acceleration in actuation, and the variation rate of the vertical direction (the direction 
of y) — acceleration-sensor 1 1y which detects the acceleration in actuation, and the 
variation rate of a cross direction (the direction of z) — acceleration-sensor 11z 



which detects the acceleration in actuation is arranged, then, it corresponds to the 
upper and lower sides which the user performed to the remote commander 10, right 
and left, and migration [ before and after ] — making — ** — a predetermined 
command code output — it can carry out. Of course, the number of the acceleration 
sensors to carry may be [ 1 , two units, or / or more ] four that what is necessary is 
just to set up according to the device for actuation. 

[0035] Furthermore, the inclination sensor 12 may be formed like drawing 9 as a 
detection means to detect physical displacement. In this case, vertical direction 
thetay of the remote commander 10 detected by the inclination sensor 2 Based on an 
inclination, predetermined command code is generated and this is outputted. 
[0036] Moreover, what is depended on the metal ball 14 which moves like drawing 10 
as a detection means to detect physical displacement in a rail 13 top is considered. 
That is, by putting an input device for whether being which direction, the metal ball 14 
rolls a rail 13 top in which direction of Terminals 15a and 15b, and closes the contact 
of terminal 15a or 15b. A control section 5 incorporates terminal 15a or the 
information on any of 1 5b were closed, a predetermined command signal is generated 
according to it, and it is made to output from the transmitting section 8. 
[0037] By the way, although the angular velocity to physical displacement of an input 
unit and the predetermined direction and acceleration are detected and it was made 
to output the tab-control-specification information based on them with the detection 
means of above various kinds, it is almost rare that a user holds the input unit itself 
correctly to a level perpendicular direction, and always operates it to it. 
[0038] for example, drawing 7 — like — the variation rate of x directions and the 
direction of y — if it holds to the input unit which detected information after the user 
has inclined, and an input unit is shaken horizontally — the variation rate of x 
directions — the variation rate of information and the direction of y — information is 
compounded and it is detected, for example, when preparing and operating a control 
section corresponding to an input command like drawing 5 , Cursor K will move aslant 
on a screen. That is, actuation actuation of a user and the right correspondence of 
input cannot be taken. For this reason, a detection means does not have involvement 
in the inclination of an input unit, and it is desirable to always maintain fixed directivity. 
[0039] As shown in drawing 1 1 , while fixing for example, a detection means (oscillating 
gyroscopes 1x and 1y) in the rectangular condition, in order to detect the angular 
velocity of a longitudinal direction (x directions), Shaft J is inserted in the upper part 
of oscillating gyroscope 1x arranged at a perpendicular condition, and it is made to 
hold by bearing 1 5 there. That is, it equips with a detection means in an input unit by 
floating. Then, as shown in drawing 12 (a) which showed the input unit (remote 
commander 10) from the tooth-back slanting upper part, and (b), it will not be based 
on the inclination condition of a remote commander 10, but an internal detection 
means (oscillating gyroscopes 1x and 1y) will always maintain a fixed direction 



condition to the gravity direction. It cannot be based on how to have a user to an input 
unit by this, but right actuation information can be outputted. In addition, floating 
structure is not restricted to a support method in this way. 

[0040] Although the input device of this invention is adopted as an example of use in 
the various examples of this invention as the remote commander to electronic 
equipment, such as an AV equipment and an air-conditioner, and an input device 
equivalent to the mouse corresponding to a personal computer etc. as described 
above, of course and it can do, it is further employable also as a control unit to a game 
device in addition to it. For example, while displaying the screen and handle of a racing 
game on the display screen like drawing 13 , handle actuation is made by shaking the 
input unit 10 having an angular-velocity sensor at a longitudinal direction in the shape 
of rotation. 

[0041] Moreover, in order to generate the displacement information on the direction of 
a three dimension of x in virtual reality (virtual reality) equipment, and y and z like 
drawing 14 , it constitutes as an input unit which contained the acceleration sensor of 
three units, and a motion of the hand of the user holding an input unit is dataHzed as 
movement magnitude of x, y, and the direction of z. A simulation screen can be 
displayed that a hand moves by the main frame side on space in a display unit based 
on this input. 

[0042] Furthermore, adopting as a pointing device is also suitable. For example, the 
actuation is serious to show [ to continue when an explainer performs a presentation 
using a big screen image, and ] the predetermined part on a screen, not reaching a 
location showing a pointer with the conventional rod antenna-type pointer or the laser 
pointer using a laser beam, or an explainer becoming the obstacle of a screen, or 
explaining further. Above-mentioned un-arranging is canceled by adopting this 
invention as a pointing device here, moving the cursor K as a pointer on a screen 
according to migration of an input unit, and showing a predetermined part. 
[0043] In addition, although various above-mentioned examples were explained as a 
wireless input unit to the operated device, they are good also as an input unit by which 
cable connection was made, of course. 
[0044] 

[Effect of the Invention] it explained above — as — the input unit of this invention — 
the physical location of an input unit — it is obtained by detection of a variation rate, 
passing speed, or acceleration, the signal into which it is outputting 
tab-control-specification information as actuation information, and predetermined 
should input ** corresponding to actuation of human being etc. is made generated, 
and there is effectiveness which was excellent in operability and a human interface of 
realizing as an input unit. 

[0045] Moreover, even if a user puts and holds an input device in the case of actuation 
because a detection means is held by floating and always maintains a fixed location to 



the gravity direction in an input device, the tab-control-specification information 
which corresponded to the motion (hand holding an input device) of a users hand 
surely can be acquired. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the **** example for angular—velocity sensors of 
this invention. 

[Drawing 2] It is the explanatory view of angular velocity and the relation of a voltage 
output in the angular-velocity sensor of an example. 

[Drawing 3] It is the flow chart of the command code distinction actuation based on 
angular-velocity detection of an example. 

[Drawing 4] It is the external view of the remote commander of an example. 
[Drawing 5] It is the block diagram of the control section corresponding to an input 
command corresponding to the remote commander of an example. 
[Drawing 6] It is the explanatory view of the example of the contents display of 
actuation by the control section corresponding to an input command of an example. 
[Drawing 7] It is the explanatory view of the arrangement condition of the 
angular-velocity sensor of an example. 

[Drawing 8] It is the explanatory view of the **** example for acceleration sensors of 
this invention. 

[Drawing 9] It is the explanatory view of the **** example for inclination sensors of 
this invention. 

[Drawing 10] It is the explanatory view of the **** example for include-angle 
displacement sensors by the metal ball of this invention. 

[Drawing 11] It is the explanatory view of the floating structure of the detection 
means in an example. 

[Drawing 12] It is the explanatory view of the fixed station keeping condition of the 
detection means in an example. 

[Drawing 13] It is an explanatory view at the time of adopting the input unit of an 
example as an actuation means of a game device. 

[Drawing 14] the input device of an example — the location of a virtual reality system 
— a variation rate — it is an explanatory view at the time of adopting as an 
information input means. 

[Drawing 15] It is an explanatory view at the time of adopting the input device of an 
example as a pointing device. 
[Description of Notations] 



1, 1x f 1y Oscillating gyroscope 

5 Control Section 

7 Enter Key 

10 Remote Commander 

11x, 11y, 11z Acceleration sensor 

12 Inclination Sensor 

14 Metal Ball 



